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4^ Si£^ CRC(Cyclic Redurdancy Code)^2l £^^^^^5:1 ^d:'I(4)0|| ^m^O, ^i^JlW^ ARQflEI 
2:(7)Dil £^:?^ S^^, Olg^MAI aiB(nindoaO EFOia^S BI#fi^(t4ACK : Noa- 

ackno«fiedge) d^m ^i^yiom m^mn. &%mmm mi ym^om nacki ^at^zi s^k 
^Ei?H^M iy5:(7)o« SL^y^ s?^> a^m m^tm an □ 01:^21 sei^h^m i!^(7)i 

:?|7;i^(l)2j 4^A!7i(5)^ ^^»t|jy(6)e ^d/^^ ^011 4^>yd2M ARQ^^IEPI(3)Qii ^^t^CK ARQx-l 
1 ^AISB^m. NACK^ gEl?H:i:M QAI ^tK OHd S^, 

Lm2.^. £ 21 AFSShW fe^7| ARQ ^^1^:2^ ^StlQ. S 2^, B^USj ^IXR]!^ All :?HEJ 01 

S^OI 3°2J OlIM UEH-H^ EOlCK 

si^EI^ ^a?H:^rM dHiej S^, 0ie^1~0IS^3s gEi?H:i:M AjslWlAI 2:^3^ 

1 Sr^^:?! UH^Oil, Qe^ ^^22J <iAiCH7| ^^EHS 

1 t^xl sat^i . . _ 

°J ^SOilAi AtM xtlg^F:il ^71 UHgCHU ^E1?H±E >y22Sl ^^^ai ^^^Ei At ^2\^y ^Ofl H/CKl 
iSa 2At l2ftF$CHf NACKI mm 2;H^ Olg^^^^Ei HACKM UH 

^^3(HI/d ?;H^£1^ mEm±^ d2:2E| Ol^iSJ 4:dAI2^ ^1 OI^^SOilAi^ 

Al SMI, Olg^l ^' OIS^20ilAi^ 9L^m 3#t.^CK 01€^1^ EhOia°J ^gCHIM AtM xHe^l-II 
Si7l Llll^Qll> mEm:±:B i!2:(2)2J ^i! ^^^i AtgIlfe^ ^Oil NACK# ^^CK ££. 01g^2^ Dh^.^ 
7fA|S, 2Hg E10IS2J ^gOilAl AtM xHeem S^OIAI, 1E1?H^M d2(2)HJ ^S^Ei At SH^ 

ZE\jy^ ^S4S ^iiEl^ ^EI?H^M >h!:23g OIS^I g 0IS^27f fiqit> ^EI?H:^M ilsSf LE^I 
012^ ^1 §EH2J 1E]5!H^ 2^ ARQ 71^CHIAi^, DlEl Olhz XH^S^S m%'^Zm 1 

Rsp) ufistHi, ^^mM ytii^f Sr^cK ^m. nackbi ^ti oi^^ ^ai St^s 

t!S. ^HH2J ^EI^HiiiiM ^^OilAi^, 7IARCH1 SiOlAI HACKSl ^ijOil Sl^ XB^fi^ si ^£|?H^^ 

m ^mtm°K 4^i."s§oi ois^oi ^Mt\s oi^^oii si^ii is^oi eh^Eioi 73^Al^^ol m\m 
ofusf Ai>i^' Bnm SEi#oi T^iteo. 



WW ^aigHJ 0I§5:## tf^^Al^m, 7=13^ (throughput )1 SLHAI€! gEI?H:^iM Al>ig> 01 

§^ a 7IA|^M M^ty^ 2!1 fli 1 ^Sjog 

^t.K mEm^^ D\m^2\ gE|?H±e AjSrOj SAjQfl §^ 

01^^ i.' 7iARm xiigm^ ?3i 221 s^io^ ticK 

^^7121 ;gi 1 ^^:7|oj oj-n ^.g^h ^ oiQ^^ 

XB^fi? :?IAR(H1 ^dom, ^lAl^g ^d^^ 4:d§iail EJ§B XB^fi^2!73 0!@7;iM 



AjHg ^Aj^^ ojiyi mi^Qii ^a|Ojoj oigEioi x^R\mQ\ Bimu 
s£tt. ^'ym =?^o\\ jxo\M. ^y\ 7iar^ A^em. ^^^idsej 4=>ii3^oi q\ 

© S?ll7:I^Cf g soQji A^pi 4^A|Ajse 01g^:2g¥E12| i^B^fi^S JTS^hOlJE ^^^fCK 

Ah§&^^ aCHi ^th mm 13, STASIS Sg(noise) a^l AFg^S XH^fi:? 

21 £^ei V ^ SiEK 
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2j Xa^a^S 5E!^G^ ofCJlE ^^^o. 

^{i^^^m A\Et\^ 21011 ^oL mm m^. ^twxi^m ^^^^m^s Ai^tra xh^s^sj 

BBS V ^ SiCK 

SJOiAL y\J\^^ 0IS^££^E1S| Ais^^dAlCHl nB:i:a01liiAlEI(path diversity)! 



^^ioH2, ?|ARS A^7| ^eI^H^M ai^o| oig^OilAiSl 4:d^»fHl iSUEI^ffi, W\ SUEI 
y\^tm 0l§^2j ^<M^^HDil 2^1.^^^ ^^tU lEI^H^M ^2:1 

^dfe*EH^. mm IS xfl^aqi >ms:m soil ^oh suei 4^ sin, suei mum ^m. m 
m ss oie^sl^ xit^^^s ^oi£§ sieiiui ?aoisra, a oi^^h) 4^>i»^^eh(hi 

i,^±AIS 4= SiH. glK SEtl M^CH^^ 0|g^£S2J 2?EilU OI^S §:?^Ala 4^ 



±m ym^m ^mm, ym^^ oig^£S^Ei ^m\^ iEK«ave)e ofoi e^tiiu nvmsi 

^'IT^ROII ^ijehU, 0!g^£S^Ei2J XH^S^ <y^M 4^d^FS> ^^^'^m «SoHI 

6^71 :?^oii siojAi. 4^71 s^i>^^^ij LH^^ 2.m\j xit^^s, mtms. 

4^712] ^►sau SioiAis^. oig^5j 4^/n4^oi! mEm±^ ^iisi £es 4^ asL 

^ m^m. oie^£M¥£i^ xH^fi^M ?,^:iAi^ 4: ^13, Ai^g sx-ii^ x-iEiMOl mmuu m 

7i^sfO! M^B^ ^<y^^ ^leiTH oiyxi sm, 7iai^^ oi^^^s^ei^j xH^aqi 
m 4^doi9, t^7i xH^R^Dii imm^ ^eifh^m dse xy^»-cK 



LIS 




9.\ ^01 m^ ym2\ SlEmiEi(p&rameter)g 4^d§SS A^g^- 4^ SiD. 



££. -^^-gCHl ?iO\M. 7m^Q\ SEIJH^ ^dW IIIi> 3[IH 01^ Afi^OI 

iEi?H^ dSe ^Ai-- mow ch^^^s ei^ mLra oig^iif 4^71 ^ixi^sra #A|Oiis 
B ^'SCHi ^o^s, mEm±m Sdwi §rs ofe Ai^^^j s^m Es^fe 2101 7j^t^?ii ^ick 

E?^. 491 ^^Oil 2]5PS, 491 Oie^^ 4^d^f^ gE|?H^E <y±QilA1 g^t^^^Qli Xg^fi^ 

ds:g 717^1^011 ^ditm. n m S.^ 2101 ^EI^H^^tE dsM 4^dEt S^CHI^ 3 Ol^.Xll^tl- 

eh73 Sr^^ S?0||^ ^'SfiSJ aihM ^;^l^t^X| ^^E^ t^E^. 
OiSF ^01 aOil e^M M^9.^m S^^AIg 4: 2iQ. 

B OE m^. sg^ £S2^ tMJii 4^Aiiti ^soii ^§HAi sd Ms^^ 

Sl gEHSJ ^Ei?H:iM S^A|:i:g2J ^gSEOICf. 
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£ 2^ gEH^ 7|#0ilAiSJ Xf^XH^S^CARQ : Automatic Repeat Request) g^»2J gOUM Lfatf SOIQ. 

3g g «»so^ ^AlDIII-IOilAi lEI^H^M S^AI^yBI ^SSOIQ. 

E 4^ £ ^ UEW! a E^g2| 4'AIW11-1CH1A1S| :?«{H! X^§«i^a?(ARQ) gOJl L\EM 

EOIQ. 

£ 5^ B ^Aiail1-2(HIA1 gEl?H:i^^ S^AI^S2J ^^EOICK 

E 6S g ^^ej ^AlWl-3CH|Ai mEm±E. E^M±ms\ ^«£0O. 

E 7S a gS2i ^AIDl!2-1DilAi ^E|?H^^ 2!^AI>:^'2j :?igE01Q. 

E 8^ a ^♦A10112-1(HIA1 o^EiiU J\%m^ XllOi^ ^'0111 LIEHH^ EOIQK 

E 9~ B ^AIM2-20llAi gEI?HriiM 2^A1>:^£| ^^EOIQK 

E 10^ B fiA!DII2-2DilAI SEI5Hi^M S^AIitSSJ LlEkH^ *#£OICK 

E lis S ^^21 ^»A|D||2-3(HIAi SEI^H^iiM 2#A|^^»2J ^^^EOILK 

E 12^ B ^A|(W2-32| §EI?H^M S^AI;ig|DilAI2| S^^E S! 

^»aig UE^yi Eoia. 

<M 1 4*AI£| ^EH> 

(^AlOtil-l) 

B ^^^^ ^AIMI-IM CH$B E 3 Si E 4M M^t\0\ ^gtKIK B ^AIWI^. y{X\^Q\ ^nXl^O 
3 ->Ai2|^# go. Oil ^EI?H^e Ai:£[H| im i^^fi^S 210iQ. Oj:?|A12:i OJE STIIxl 

c 3^ a «»^oi ^AlOtll-lCHl/d lEl^H:::::^ S^A|:^g2] qiSEOIQK :?!XR(121)01 4^d2^^§:?l 

y\03)9.[ cm §01 eEH£] ^laoiiAi^i ^eifh^m s^Ai^^^ai- qsq. 

ARQ7^Ei:?l(103)(HI 

______ ARQxiE171 

oil , 

3^0li| i^E|?H>ii Ey, ^QilAI ^SJS^^ AFgtfe 211HI 2|$8, OlS 

^tri^t mt^ mm tmtio. arqx^ei:?i(103)s mEm±^ ti^^mBim^f^] 
^^^\~: mEm±E, ^mm ^Aise^^m, hacks s^s ^ei^h^e M^p^ ^'..^4* 

(103)^ Qg°l gEI?H^^ ^mm t!CK 01^ ^01 4^dS^S ^tlE^m 4= SiEK 

cF^s^, E m Mmm ^'y\ arq ^z-ii^^s ^gt.o. e 4^ tu^} pit^ri^ 3.^hbj oi§^ 

01 e^^M LfEMH^ EOjEF. 

a^lS ^<ME|^. gEI^H^^ g^, Ol^^WOI§^3g 4^^^^]- ^EI^H^i^ dSlEHlAI g 

mm luisoiL ae°i a#22j ^^ch:'is sq. 

g^^CT Sr^Ol ttBS(H[, C^£J #S3S| ^i!CH:?l 
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(^AI01l1-2) 

£ 5^ ^A|DII1-2DflA1 SE|9H^E 2^AI:ii^£4 ^«£0ID. 

:71AR(141)01 4^dS12^7l(142)M ^bloHI. O|g^(151)0ilAl 2^S#/ARQX-|EI7I(153)2J gsroi g 
EHHI Oie^dODIIAI :£^3M/ARQ?^i|E|7|(13)2h Cm B^'S ofe SOr 7l#0i!Ai°l lEI?H:i:M S 

^Al;i^S]lF D^CK 

:?l?:i^(141)^ ^EIPHil^M d2:^*^£K102)£^¥y ^^£1^ ^Em^E ^MsM ARQxIEi:?! (103)011 ^'^ 
t.^Cf. AR]7:-1E1?I(103)^ ^EI^H::i^M t^ii^M ^^IS ^^^^ ^Oil e?)QlIA121 2.^m ^ 

g.^^ 4^ 2i£§ CRC gej s^ggg^Hi ^:7f;&K)i ^d:?i(i04)0i) ^<yt>a. ^ii:7!(i04)^ arqx-iei:?! 

01S^(151)S 4:^:^1(115)^ ^E1?H^M dHdO?)^ 4ii!/^5 t.^ ^01) £ ^3 ^/ARQxl £171(1 53)011 ^ 
^ttCf, 2^Ss/ARQx-IEi:?l(153)^ 4<ytt ^El^H^E dH(10?)e #g 5:^2M# ^El 

?H^M ^2(107)011 ^ S^^. M^R=? d2:e! ^h:^ ^i!t.O. ^El?H^M 

s(107)M 2.^7^ g^^> 2^ ilsl m^tm SH a 01^21 SEI^H^M Aj:S(l07)M 4^<Mt^Q. 

^E(6old) ^s:^ X\J\^&ELmim 01IEI^^ E|H(peak)l ^i? ^22| £!■ (MIOICIK OISI- 

^^m :?ixR(i4i)^ 4iJ si* 2^:71(142)011^ ^'?}^n7\m A^gtm. ^^^m 

:?iAR(i4i)0iiA-i^ ^^u oi^''2j 5151 sxiioHi si^ ^^y^^e 4dg^2^:7i(i42)0ii 

A^^^^^?^|^^# ::?t^D. ZLEIH, 4:^^12^71(142)^ ^Q\^ ^^S^TD^TOI OlSj 

& g^e> X|l^a-=?^ E^EIt.O. Et^ OiS SE ^21 M^i lEI^H::^^^ ^^SM ^Bj^o 



S^SQE 3 2^, i^^3£}?tl^^# 2^ai Ahgtt ^13 ^HOil ^'SJ^^:^ CHSoh^ Oi?« 3221 SEl 
?H:^^ ds:21 Xfl^M ufe 2011 2Jt8 7lfe§|-7il £ID. !£ti. a^S ^EI^Hr^^M X8^S^§^^ Ojg 

"Sr^M^^ ^^m^^ my\o\y\ imsoii, ois stost oii^ddai. e soid 

ShTliaOl aCHei SEI^HiliM ds^ 71X1^01 ^flSjog xi^SJ^ 2108 £JtH, 01^011 m^SM9\ «i 
XB^fi^ d:£4M 7^^^^ 21E 7teo^7ll £IQ. 

a71Al. d2M ^dufe 0|^^2F 5| 7IXR3ra TiEj^ fe^EmUl 2. E^ C^S2^ 

7^ ^^^UF^ 2011 21^8 ^'B^m^Ol ElHg El^ E^OI^jOj ^ :?H if^«Erfe g^7h SiQ. HfflAi, EBiiiE^ 
OlbHAIEIl 2011 2]5|lAi, COMA Al^gOllAl Rake 4^2^ Ote^7^7:iS AI^H^ ^d&IOl a= 

Xa^fi^ d221 t^^^ierhOl 4dS12] 2s^^M t>^4^^^ 201 7te^fCK 

E, Xfl^iS^l ^deh^ ElOl^Ol Ol^^OO cm 2^, 7l7a^(141)21 4dM§2^7j(142)£ SiOlAl 
4^£^3?B2^ EmiSOl gS5^7l UH^Oil g^^^l 4dgg# 2^^^ 4 £1^ 7^s'S0l Si7;iE^> ^^71 
4id§12g7l(142)DllAJ ^Sj^ig Sfe 2011 2ia OlEltl S^HM ^^"U ^ 2iCf . 

o|a^ goL ^421 ois^s 7i;)q^oiiAi2i XH^aqi d22i mmm sa^' ^'fi7F aoi ^dm 

D\M, mmo\ m&om se^ cmsi ^oi ggt^ xh^s^ dH2i ^d# oii^^^i^P t^^^^ 4 

?iQ{M =eoa2i OlgE^OI tf^^sia E. ^^71 M^R^ d2:2J #M01 W^tl 2^01IE 4^71 Xfl^fi^ 
dsl 2§§f^ 201 7hfeoCTI SQ, 

(4'Ai0111-3) 

a§:2s, s ^^S2i SAiafli-30ii im e eg Mmm ^gt-CK b 4'aidiioiiai~ xb^s? dss 

E 6g B ^»S2J ^AIDlll-SOllAi SEj9H:i:M 2^A!>^^2J ^^^EOIQ. 7173^(161)01 4dS^2^71 
(162)M ^bl^ra, O|g^(171)011Aj :S^2#/ARQx^EI71( 173)21 g^^Ol eEH21 Ojg^d 1 )01IA-1 2:^2# 
/ARQzlEl 71 (13)21- CIS §01 gEH2j 71^0ii;vi21 ^EI?H^M d^AI^^gll- D^Q. 




4d/^^ tL^ ^011 £^2 ^/ARQX1E171 (173)011 ^ 
d2:(107)21 5^2, lEl^H:^^ ds 

(i07)6ll 2^7h 2^^. Wl^g d2:2i S^§^¥2§ ^dt^CK E. ^EI?H±M ds 

(107)011 aS7^ gj^ 2^^ mi d2M SfH □ 01^21 1E1?H^M dH:(107)l ^^dtlCK 

agai, mt^^-SLS\ ^^^^5^7ll^^2|■ A|-g71^t^ VS: 42l~ ^HIEIIBI STAOII SD. ^, ^2 gE ^2:2^ 
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^w^i^^g ^ywm 4 SiD. oi£f ^01 oi^ g£2j ^^s^E^TJstm ^ssh^i Afg:?i^tt 

4# gCHW ^ Si^ ^^^^^2^ tl-US 0121- A^g^^^ 2^^, I^lXl 

^(161 )Bj ^t^^m^my\os2w^ s^^gg^s::?!^ A^mn. ^±7mM ^haim ^oiai^ g 

SOI H|M:<i ^21^ TiBI 3 i|2J ^^AIDtl A^gSLI^ °4:S( I ikel ihood) EOI 

oig^ZGj siass&g §011 ej« sr/^^s:iH! Q\mti ^sm Ahg^^ aeiw^ issq. 

:7^ s^a <y:20i:?i oji^aii. di^iai^ ^ssj :?m3 oi aoi ois s^tixi 

fia 3 go^^ sst^Q. nan ^ a^:^! :?iei£j ^^m ^Fsa afsei 

0121- g-OL Olg^s 7|xi^eH|Ai2] J.H^fi^ d2:2J #g# SBl^^ 2101 ^ Si 

oiAi, ##01 m^zm di^m 01° 1 ^01 ^§tt M^a:? d^sij sm^^ ^ 

^ Aid! 1-2, -^AiCHn-SOIIAi^, XH^fi^ 2|jn IE ^3: ^ S^SS^Hl .\Fg^F^ 

OlICHl CHta ^Sei-^7;i°l'. □ 21^ mt^^±. Olll M^, BCHCBosb Chaudhurl Hocquenghgem) ^s, E]E 
#SS(Reed Solomon) ^2. ?iBi^d(Convolut ion) H£!iHlEiEf(Prep&rata) ¥2, ^13^2:, OlS 

2jin^s:, #E SAHE(6old-like) ^2:, ^12 IjbH^d ^2, MOeEl (Cornraa free) EiS 

(Turbo) §# A^gS^^ 2£ ^feofCf. 

^91 22f ^01, 7|§(HIAi~ ?loH Oilr gE2] Mi°f:?Z^^ ^lofe ^011 2]5li 

XB^fi^ d2:2| SMg HmH SiSTiie^. Xi! 12j ^Al ^EHOil ShE.^ S ^•'SOil 2|§J3. XH^fi^ 
#mOI ^^^SfOlE XB^2J oiAig V ^ 5171 M^(H1, C«^*^^^l ^mt\D\ @EI?H:irM S^tHIAI = 

MS oigsgg t^&»§foi x-i£im# eam^^ ^nm saiK 

7^^[0\. B ^»S2J XII 2 ^siQil CHt^ «1 1 ^A12j gEHOil CH^« 2| ^A|(«IM MOi ^StlCK 
(^AlOlil-I) 

s ^Amz-m zm e ? 2 e eg A^s§lOl ^st^Q. 

E 7S B &^2i ^'Al 0112-1 Oil Ai ^E|9H:^!::^ S^AI>:!&«2j :?«E0O. 

71X1^(121)^ ^E1?H^M >ii2:a^e(202). Am:^ El 3^1 (203), ^d:?l(204), 4^<M7|(205)> '^:i;i>y^HH7l 

(222). 0171(223), oiaioj ?mu ±m22^)m initio. oig^(23i)s ^e\9^:^<^ 

(212). SgS^/ARQaE17l(213), ^<y7l(214), ^tiy\(2\S)m ^Him. 



4: 2iE^ CRC S^S^^S^ ^7FtfOI ^(y71(204)0{} ^^tHIK ^<:il7| (204)^ ARQx|EI7I(20 
3)^^E1£| ^hM ^duhS ^2^101 ^<i:>M^aH71(222)(HI S^^i-Q. 

B ^AlOllCHlAi^, I^IRII "^Em^E t}± ^d^J S^(?a^OI Ofc! mEm±^ dH). 7hgXi;^110i7l(22 
3)2] 2| OlEllOI(array) ±m22A)m IWtl 7fSxl^ 3^ S^»§h7l [IBSCHI, 2,^ 7IXR ZmLm XI 

^r^go g HH&tDil mm S§m?il SD. ^4=6»^BH7l(222)S^Ei2j ^<Mu^^ n Altf^^2| 7IXR 2.^ 
EllUS^Ei mEm±E 01S^(231)tHI CH^H ^d^Q. 

01^^(231)^ ^d7l(215)g ^E1?H^M d2(207)^ 4=d/^2& ^i" ^(Hl ^^S#/ARQxlEI7l(213)(}il ^ 
^ti-Q. 2:^Sa/ARQx-lEI7l(213)^ 4:d^^ ^E|?H^M d2(207)l e?|S S^S^g ofH. ^El 
?H^M ds(207)[HI :S^7h Si^ S^^, M^m 9.=?t[^ dHg ^d7l(214)(Hl ^^§m> 
(206)m #i5fi 7IAR(221)Qil 3 ds:! ^-dt^D. B ^AKMKHIAI^ X8$# R^t\^ d5:S. ARCPI- 

xi{## R^m'^ mn nacks ?xo. e, 4^d ^ei^H::^:^ d^iOiiAi SL^m ^mtm ^^-^ 

7|XR(221)CHI CHoll ^i^^ dsl s^mxi S^D 3 0|$2J ^EI?H^M d2(207)M ^dt.O. 

7|A|^(22I)^ 2| OiaiOl ertilU 4;AhS 4^dtt Xfl^l R^oh^ ^^2J 0|g^2:S^E12J ESH^h^ IIM 
7ISxmiDi7l(223)0]I Se^ttD. 7fgXlXil017l (223)^ 2,^ OI§^£M¥Ei2| EEHol-^ Rm MEI^E^ 7F 
Sxl StBAI ^4^d^lJH7l(222)(Hl S^^^CK OIUII SOId 7hgxltHi 2]^11 7IAR ^^EilU2^ XI^^P-S 
Wi^y 2[ Olg^M CHtfl OI^OI PiT^Es im^H SID. 

Qg^^, ^4:d^aH7|(222)S^Ei2J 4^dd2M 4^d7lM Si^mOl ^OB. ^5^i XB^fi? ds 

M Am73EI7l(203)Dfl S^thCK ARQj5|EI7l (203)^ mEm±E. dsS^9(202)£S^Ei S^^^ ^El?H 
>y2:0| ^A|gt^^^3, Xll^OI fi^S SEI^^M dsM D7I ^MtHlK 0IUI1> ^»0ilA1 §E 

21 4dMAi ^oid ymnm aim iwm Si=?L^ ^ oig^oii choH oi^oi titde^ £i= 

2^MU AI*»=^«01IA1 SEl^H^M dsl M^O. 

3EI3, Olg^^S^E12j JH^2i fi::?7f- giOl^ U117hAI ^^71 a^^^^Q. 

2]^H Xfl^S fi^sh^ 0Ig^£S2J ei^E^lU 01^1 g7|-AI?l^ 3!0| 71^5^711 £112, m 
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1 SiOiAl §£l?H:^::M d2p ^d^^ UJl 7^Sx|I11017l(223)S^EiS| 2| DiaOl SftflU ^iT^IOfi 

E 8(a)0il UEHHSOL MS(01^^)1S ^E|?H:iiM >^±mM 5^^S« ^hX! UHSCHL 

^Qil CHtH ^ysM ^msh?:! SH, Ctg^ AH^S gEI^H:^^^ CH:7lfe^S SD. HSCiL >4S2 

E 8(b)lHl UERH^Ol. BS(:?17^R)^ ^ OiaiOl 2^E11U ^XKWAI MS2 SI MS3£g^£-|S] £2H 
m :7J^Xl»10i:7l(223)S^E1Sl P^SX|2J 212,^3 i!2:# gEloh- awl 2J§8, MS2 g t4S3 

01 ?i3cioF^ mm ym^ ?mu omm gcH^D. 

4^i!§fe HJM, MS2 S MS30I ?|Xl^F^ gt.^^^ 01^1 gCHt> EtEilUQil £4tfl ^EIFH^iliM 

Xl^Oil CHta ilHg ^oCT gr^H, Cfg^ AfiS^ lEI^H^M dH2J CH^I^^EH^ sjq. asjm, 
MS3S AH^ ^E!5H^M ilHOilAI 2gahS17l UflSM QAI AH^SJ fi^g tCh. 0I7IAJ, 

MSI^ I^IHH ^EI?H±S dS ^>yCHlA| SSg 2soW S.^2f7l CIHSM, 2t|2» ^ai gEIFH^M ^jSiOII 

E Q(cm UEH-H^Oh ym^^ ^ OiaiOl e^EilU ^XhOilAi MS3£^^E12J EEH^fe urn 7fSxlAll 
0]7l(223)S¥Ei2| 7^gXlEl ^>iH)i| o|-y ^^ilS^OI SCHS SE^ AOOiaQ. J«30l $!7d3^^ 

^^p^ 71XR o^llU 01^1 gCHti-D. 

3mij ^Aj(2tiaH°J A}l^)Bj SSIMS] All# SE1?H:6^ At^Ofl CHtt AHAI!^^ fi^&llAi ^Di^l MS3 

0} ^ixieF- ^^^^^ ^im 7iar eitiius ^ei^h^m ^hm AaAs^tCK nEm ms3^ 

ABAH^ ^EIFH:i^M AisOilAi S^^^AI ^^^71 UH^Qil 7tAR0il CHoB m\ i^±m ^mtm & 

^idCHi sioiA-i ^mm ^mm mm ^ei?h^^ <^2:ofl choB 9LW^m^ sr~Q. 

(^A!0tl2-2) 

CI-S^S, s «^Bj ^yv|Dil2-2(Hl im ^SttEh E 9~ s «>^o| 0112-20]) Ai ^EI?f|:^M ^1^AI^ 
gB] ^SEOIQ. 7IXR(241)g §E|?Hr!:tM ij5:S^e(202), Af«73EP|(203), ^^71(204), ^^i^i 

(205) g ^Hlt-O. Oi^5q(251)s gEI^H^M Aj2:#^e(212), 5:S2^/ARQ?C|E1 71(253), ^>ii71{214), 
^tD\{2\S), 4^>J2!^^S7I(252)M ^UltLUK 

^Aia»2-20il SIOIAI ^EI?R^^ S^AI:iirg21 E9 SI ElODi UEj-LH^ hMEI Ahg§l-OI ^St.^ 

Q. 

717;R(121)^ ^EI?H:f^M d2S^B(202)H^i^E-l 1EI?H^^ d^P AROTEPl (203)011 

ti-CK Am«El7|(203)^ EI^E^ ^E|?H^ ds:! B^IS ^^"t.^ ^Oil #^ .&^IOilA1°l i^^M 2 
> 2iE§ CRC ^m^m^-sM ^y\t\^ ^d7|(204)OD ##«N:K ^d7|(204)^ ARQ^iEI^I 
(203)S^EiH^ dsM ^dilS ^5^^ ^011 ^ OlS^Oil ^dtCKSI). 

Oie^(251)& 4^d71(215)S ^El?H^M ds(20?)g 4^d/^i t> ^Oii S^S^/ARQx-jEPl (253)011 ^ 
^*0. E, ^d 2 ^^§71 (252)011 Al ^Se.^ SE|?H^M dSiHI <^da^xlS 2^2s/ARQx-|E|7|(253) 

Oil a^t»a(S2). 

_i/ARQx^EI71 (253)21 OH 

SSii AHiS^Td^ii 7ls!§|Q(S3. S4, S6). S^S 2^5^X1 3^~, 4^d2^x|0fl u 
g gEI?H^i^ AjsHi 4sAicH7jA}fHS SCKSS, S7) 

£^2^/ARQxlE}7i(253)^ Ail^dsg JX^J\ OfclAIOil S^TIISOI 3 01^ 4:dEie ^EI?H^M 

d2:2j 4^dx-|E|g t\ll. ^tl^^tD\ ^gxiac^ tl. aat? 4^d lEI^H^M dsOll CHe 

ufe All^a:? d2:g 7l^t^CKS3. S4, S6 SI SB, S8). 3Ein, 4d2^^cl7^ Oi^^^S S IMOJ 

AH^a^ dsg ^7:f S^tlCKSS. S5). ^d7|(214)^ AB^fi^ dE# ^'tHy 

(206) ^ 7IXR(214)0il ^d^KIKSS). 

017(Ai. Oie^OI AB^B^ dH Si AB^fi^ dsOil imtVE: lEl^H^M d2:2| AB^Ol!^ Dl 

7IAR2^BJ sAicH)Dp go^j^ 7H^oj ^n^^ Al-g^^^ ?!E 7^^tO. :?H^2J xB^g ^^HAl 
S 21011 2\n §EI5Hri^M ds2J SdWI A1^^01 ^d^^EH7^ Olg^Oil AIHHH^ 201 S 

OI7CI7I UBSOfl Al^^g B^^' 4^ 2iD. 

7IAI^(241)HJ 4^d71(205)fe ^XMiZ^m 4^d/^i ^011 4ddHg ARQ;^-iEI 71 (203)011 

#^t^Q. ARQ?5ciEI7|(203)^ AB^fi^ dsg ^{^^ S^. ^E1?H:6S dHEi^B(202)£S^Ei S^£l 

^ ^Ei?H^^ dH^ ^mm ^AisB^m. ^^7i ab^s^ dsoiiAi a^a ^ei?h^m dsg qfai ^ 
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014^ ^st.^ goL DIE] oi^^» imoii xii^s^e of- 3!^^ m7[ mm\. 

(^AI0l!2-3) 

Q§£g, B ^^S2J ^A101!2-3>11 CH^H £ 11 S ^ 121 AfS^W ^StlD. s ^AIDIl(HiA-i^ ^ZE&^ 
64QAM(Quadrature Amplitude Modulation). 16QAM S QPSKC Quadrature Phase Shift Keying)^ M^t! 

E ^AIOII 2-3CHlAi2j ^EI^H:i:M 2^A!±iJ£| :?^£OIQ. 7IAR(261)^ gEI?H:i:M dsS^E^ 

(202) . ARQ7:-iEi:7I(203), ^>iQj(264), ^d:?! (265)1 ^dj£JQ. ^d:'l(264)^ SZ^ EemiEi 

. (parameter! XilCH^(265) S «^^d^(256)# ^ait^EK 0|S^S(271)^ SEI^Hi^E dS^^B 
(212), ^^2s/ARQx^E|7!(213), ^<m:?|(214), <iiy7l(275)l ^H|?»CK 4=>j:?l(2?5)^ S5 E^EK3I 
Ei ^§«(276) Si ^>il/^5^(277)§ ^lt.CK 

:?IXI^(261)^ §E|9H:dig ij2S^EK202)g^E1 §EI?H:J!^M ARQ«EI71(203)(HI S^tl 

D. ARQx-IEi:?((203)^ ^E1?H^M ds:! #5 ^ e^iOilAi^ ^^S^M 

w 4 cRc esj 5^^2a^2:i ^:7©hO) ^>ii7i(264)M ^mt}0- ^<y7i(264)2i Si semiEH 

XilOi^(265)^ mm mSBH^iE. t^^^ gDilAJ tilMsOl 7t§ S4QAM «il oFE^ w^/^ai 
^(266)# XIIOItlCK S5/^d^(266)^ aeiSf aE|?H^M >i!2:l 64QAMHg ^ ^ OIS^W # 

0}g^(271)^ 4^A!7I(275)2J ^d/^^^(277)S ^tsi 4rAlAi2§ S2 KfEIDIE^ #^^(276)0^ 
tICK «i ElEl-DlEi ^g^(276)g ^^iJtl ^El^H^^ ^^2::?^ 64QAM 2! 31^ ^sQ. S^S ^5 
4^Ai ^5^(277)1 JJIOit-CK 3EIJ1, 4:>i»/M5¥(277)g 640AM2J gEI^H:::^^ ^5*!^ 
Ofl 2:Sa#/ARQxl£PI(213)WI e^eiQ. 5i^2^/ARQxIEi7|(213)S ^dt.^ §E|?H:^iM d2(207)2| £^ 
^1 2#§H1, ^EI3fH:^tM Ai2:(a)7)01I S^:?^ ;;||^# fl^^fe i^Hg ^<y7i(214)S 

t]CK ^»tFxliy (206)1 WollA-i 7l7;R(26l)Dil XB^l fi^ofe dHl ^ilt^Q. SE> ^EI^H^M 

^Qii ^mm Sr^^ :?i7^R(w chsii se^ d:s# ^^^w s.^^, a oi^si a8s^ ^ei?h 

71X1^(261)^ 4^d:?l(205)S M^m S^ofe dsl ARQX"iE|71{203)D!l ^'^tJ-Q. ARClxjEI7l 

(203) ^ gEI^H^M ds:S^e(202)^S^Ei ^'^tl^ ^EI?H^M ^^1 ^AlgB^HI, Xll^DI 

fi^^i ^Ei?H:^M d2i QAi ^d:?i(254)2j «i/^Ai ^(268)011 ^m.^^ t.m. uefQiEi xm^ 

(265)(Hj^ XH^OIEf^ 211 WT^ItlCK HEIIl. &2l SFEPEI ?aiOi^(265)^ ItifiB S^AI MQfE dl^^ 
01 16QAM ^51 ei-E^ SS/^A!i^(266)l HillOitia. HEIIl. S5/^^l^^(26S)^ XJ^F^ ^E| 

M >^±1 ^t^t^^ OI§^Sj HllS SZ^^^^ mi «gom Xli^f^ 3101 ^fs^fCh 0111 19, lEl 
?H^M >:|2:1 Ojg^Si HIIOI am lOl 1% 014*^ g^CHI EJEmiEi ;3101^(265)(Hiej M 

^mm[ xfl^i ^^Ef5 tf^ :?h^5fCK 

c£ -SK^^ ^a?H^M d:^l ^dt^ Oie^^ HIIOI DK lOi 30% 0I4^2J S^Qii^ ^♦"I?! XB^Sf 3 
01^ ^<y^f^ AH^^ mEm±^ dsBJ 1,^^11 BgttCm 3!E :?feeH:K ^E1?H::5^M 
^21 4^d5h^ 2| Oie^Sj 4^d^^H0il (IfEf 1EI?H^ ilHSf 3 Oj^CHl AHSOl 

OI^^(271)s i>A!AI2^ gOI EEmiEi ^S¥(276)0tlAi 15QAM2J 311 ^Ei" ^Oii 4=^/^^^ 
(277)^ S^2e/AR(»ISi:7|(213)ail ^EI?H:6M aisI S^tlCK 3EII1, ^^2^1 

tm. SLmy\ ?:a^i fi^^m, s^eixi Sr^s go^ a^hi mmm srn, a oi«2i 

^EI?H:irM dsg 4^dEi-EK 

□EiJi, oi§^^s^Ei2j xH^fi^^rsioii' mmx\ bh^xr^cK oia^ ?;H^Aioii siCHAi 

Eb/fM^*^ ^nmm ^IoH ^^^^ Eb/No):?f wow^ ^zes^^i Atst^^ sioii Hits ^ 

^101 ?Hi:^£i:?l IIII^M, ^E|?H±M dsS 7.liX||^(2t|Sll Xll*)5f^ ^^gOI S^eHM A|ii:y JSillHJ t4 
EIIOI *f4*tfCK E, Eb^fto^ dIMS dsS^ LH SgS^? ^•EdlOICK OfiWlAI^ 
4<yS^l AI-g§F27^EI dS: CH ^^a^^(CIR), BIM IB?! ^soj ^sg^ c^^ 2^§g¥ 
±^ ^^Mm 2017:!- dlM^ ^4^a( likelihood) AfeBf^ 2101 7mt[0. 

L\m2^. E 121 xmtm m^^i ^x-ii^^^ ^se^ck e 12^ s^uej :?iAi^sh 5:?h2i oim^oi 

^Mt\^ CFlll UERH^ EOICK :?IAR^ ^^^^j ^Ej^H::!^^ i^Sl mm t.!- 

aW^e^sl ^7h^?[0j Oie^Di) ^d^^a. B ^AlOllOflAI^ ^E|9H^^ ^2:1 4:>JoF^ OI^^HJ 
50% 01^^01 Xll^l R^t[^ S^. E^. 3 mm ^^HAi U^R^y[ S^Wl^, 3 01^1 AllSOl 
^EI?H::^M 2!^^E1 ^^tlQ^ Et_^ Xli^AlOU^ Si^^^l SSti-Q. 

E law LfEHHSOL M 1 ^d^l g^, :?iAR£S^E1^ 2^^E ltft)PS, SZS^^^ 64QAM(H|Ai 

^E|?H:i:M d2l ^dElCK MSl-'MSSSI SOIS^M ?10\M ^EI9H^E dsl Sim SLOl ^ 2i 

y\ mm 3 oig^s ^^2] ai^i ^dowi sn, cusj ahss bei?h^m d^si <idCH7i ^ehs 

W 2 ^MUgoj ^Aioj go^ :7|XR^S^E1^ atl2F ^01 S^^E IMbps. SZEgfA* 64QAf40ilAI gEI?H 
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XII 2 #saiio| ^u^oj xil 3#^HB£| #<y2) 7i;^R^S^E1^ Ih&p^lAI Iff 

711 ±R EbAW[ T^^'t}^ 16QAI40i!Ai ZmU 1£|?H^M ^^sp XB^tO. UBIH. MSl^ n 

2J ^Ei3\{±^ id-Sim SOI 4^^- ^ 2i:?l tfflSOi! gijl2J AiHg ^Ai^^XI S^I2> ABSS § 

E|?H^ aCK mvm SCHAI ^iJE^ M2~M5^, 3 m^SI §EI9H:J5iM A) 

lueoil :?ixRaii cHti xii^hj s^m t^a. ms4 s msb^ sei^h^m ^yss soi 4^tiv ^ 

2i7l ffflSM gfl|£J tl^m ^iim\ SH, AH^^ IEI^H::?^^ iJ^^ ^^dCH:?! ^^ehm dq. 

HI 4 ggj)[jQ|i;,^oj jH^oj 5 0sa||OjjAl°J 5!5|£j ^AiOlj SiOiAI 60X 01^^ 01^^01 

SL^m ^mmn n^m a^^^a^i mi^oii, ibth 2!^^e7f lookbpss ^iq. iE> xb^ bihiai « 

^^^^^ 1 ±R EbAWy 7^^\~ ISQAM^g SQ. 3 2!^^E2F SSl^^CHjAI 

M XH^mei-v MSIS EFAI ^^:?F S^EIDi XyXH^t Ja^t-Ch. MS22i- MS3S 5:^ ojq, ^ai^^ 

4= 2i2i:?l IIH^M ^'5^124 tl±m ^tdtm CfgSU XH^S mEm:^E. <^iyCH7l 4^EHS 

siQ. MS42^ Xll^2| gEI^H:^:^^ iis^ aS3sS SCT SJS iH AfiSS SEI^H^^ d^HJ 4= 

xii 4 ^#a8£i xaxM^si ?ai e #ganHj ^dsi s^, S5i>^^s ££ iettb Emo?[ TEia^^^ qpsks 

an, a^^E lOOkbps, ^S^i^ QPSKS §E19H^M dsl XflXR^t-O. 013^, MSl^ JBZII^ ^EI?H 
KOI ^ a27l HHSOil giflSI aisM ^tltm Cfg^i AH^S aEIFH:::^ 

^EI?H:iiM 4^^0171 ^EH HCHSOICK 

Xii 7 #^anoj ^A|0| si-g5FS7l [IH^aii 1B7II EliaAi 16QAM£S lOOkbpsOil 

aoi ^t^o\^ 4^ a7i iMsoil, s oig^s gx-iisi am^ ahss aEi9H:^M 

Xil 8 Xil 9 #^KIiH] 3^. Xil 7 agMA12i ^dAIS^ ^01 a^^E 100kbps. 16QAM0il 

A! mEm±^ *d§ni. a oie^wiAi &^7i mtm:^^ dss aoi 4 si7i un^ 
ofl, a oig^s ^sflsj <y:SM a^OT ^n. oms\ ahss ^ei?h±m iisHj 4=dCH7i sd. 

X-O 10 ^mMS\ ^i!£J S^, 3 3^5101 SOI 4:i!OI 5LI7I ElilgWI 7IXI^(HIAI^ XH^Sl fi^? 
7F 37! OBSOiL S^^£7F IMbp^ gClK UBIII, AHSS aE|?H:iiM dsM S^^S 

IMbps, w^&A' 64QAM0i|Ai ^dt>D. 

o.^o| gEl?H^ ds7|' gg^^ mJ^m ^gtl 

01^^ ^^t} S2h ^OL Pgi 2 ^Aiei -gEHDil SftI H ^'SOilAi^. ^EI^H^^ d^M 4^do^^ OI^^EI 
4^d^^HQ{l 71^^1-DI a OI^H] ABS^ ^EI^H^M dHM ^d^^Q. ££, ^dfe^fHOil 7I^^F0t X|i^£M 
£l& CH4f2J OIS^ ^±M9\ 0I§^2| 4=d^^EHQil ^%t\^m ^EI^Hr^^^ d:£M ^d*CLK 
OjOil 2I5H 4^ds§2J *f&i.^ 1EI?H^ d22J mdOHAI ISS Sf^ AIZ^°J S-^^ Al^gJ dxil 

HI t}&:Am ^ 2iQ. 

Oj^^ a Xil 1 SI 2 ^EHQl! CHti gg^raPCiei. M 1 4*A|2J ^EH2F Xfl 2 ^A!2J §EHM 5^^F 

Ot A\Bt^ 3E 7^^FD. 

7|ARg 4^dE} d3:2j 4=dMlCHI HJ^II Xe^fi^eiXj DiEIXlP E^S^E, Xfl^a^^GIS ^^71 Xa^ 
fi-^Oll CH^oF^ lE|5H:i!i:^ ds:M XH^h^ ti^ eWI, 7I7;RS lEj^H^M ds2J OI^^Dil 

SiOiAl 4^d^EHe HUE^Sm, SLIEi -^im 7^}^ 0|g^2J 4^d^EH01l sJtm^E^ S#S>^^# ^ 
^5H3I ^EI5H:6M d2:M ^d^^ ^01 7F^^FQ. 

OIQil 2|^L ESiiS OiesBOl t^WK XH^CHfe^^g El^ 0I§^ 4^M ?J4:AI1 4^ SOIAI 

SE, S ^^^s Av;7j ^AlWOil t^§S!OI SOI g^lLHWIAi S3 ■ ^gOI 7l^§K:f. 

/277 tS'^^ Jg?^ 
1 

7IXRaS¥Ei ^4^£J OIS^DI! CHtB ^d^J^ gEI?H^ S^AI^g(MIA-|e| SB^H^M 

d^&SM aOiA-i, 

^4^5) Olg^S >iAie^ ^EI9H:^i^ d2:0flA) 3^§^e 2?(HI XB^fiq? d2# 7IXR(MI ^tlt\ 

m cHgsfe SEi^:^ dSM xfi^sh^ aa?H^M s^^a. 
XII \%m SiOiAi, 
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ym^^ ^disms. /^gtm, ^ni^^s^ ^^he^di oie g §^oji 

491 :^|7;R& 0IS^£g^E12J Ais^dAIOfl aHi^iCKJimAlEKpath cliverslty)# tfe SEI^HiiiM 

7|X|5?£g^E1 ^4^21 Olg^Dfl CHtB §S2J gag §Q?H^^ S^AI:±yiHI SiOiAi, 

^4:2] OI€^S ^i!*]- aEI?Hili^ ilsMAI Sst.^ S^Oil XH^JS^ dsg :?lAROil ^dtm. 

(Hi CHS^J^ gEI?H:i:M dsM »l^o^^ gEITH^M S^Alii:^. 
6 

x-a s%m 2101 Ai, 

491 7lAR^ 4^dg^S 4^d2^^ Al-g^m, 4ddH2j 4^d2^0! 0lt^ S?llxiaQ S S^Oil 4:?l 
4=ddHM Olg^RS^EiEJ Xi^fi^g Se^^^ ^EI?H^M g^Ai^y. 

4^71 01 XH^fi^ d:SS ^^d^HM ^dem, 

4:dd2:# 0|g^Rg¥E12J XI1^R:?S 5Em^^ ^EI?H:iiM S^AI^^^. 

ym^s.^^E\ m^BJi oig^oii m §ai ^dt^e §ei?h±m s^Ai^^^oiiAisj oig^oii si 

4^dtt ^EI^H^M dsOflAi gasF^ 3^011 Xfl^fi^? dsM ^m^W ^blluh 

^ 01^^. 

9 

xii es^oii ^mM. 

xB^a^ dss ^d^s:g ^d§^^ ^uiei^ oig^?. 

10 

?m^2^^E\ ^4^21 OI^^Dil Qiofl §^2i SSI ^doF^ ^EI?H^M S^AI^yOilAiSJ 7|AR0il 2i 
01 Al, 

01^^^S^Ei2| ds:! ^dd2:S 4^dof^ -^^Blf, 

A^37l >>AiAis:oj ^rAiggoii o|T5j| XH^H^EIXI OiSAll ee^l^ 

11 

X-il m^Dl! SiOiAi, 

471 ^^dslS ^d^li^e ^^^^ 4t^2K 

^^dds^i ^d^^oi Ois ^ ^^q^ A^7| 4tAiAi:^e oi^^^si^Eiej xh^r^s seeF 

12 

X-il loi^aii sioiAi.. 

Olg^RS^El ^dS Shir^±2J ^dS§M 

471 4=d§S0[ OIS STIIXifiQ g S^M 471 4iddSl 0IS^RSi^E12| XI^R^S 4^ 

25-10 



^2002-0029333 

13 

0\m^£.^^E\S\ dS^^dAllHl ra:i:aOiaAIEl(path diversity)! 4^S# ^dl^^^ 7173^. 
S^*^ 14 

S01IAI 5lCH2i 4^i!g^»0a CH§3^^ gEI?H^S i»2^Ei ^^^2.S. Xfl«5^e ^E|?H±M 

g. 

15 

ois s?»«MQ 3 ^{Mg^m :?ixi^oi □ 54^21 4^ 

dilS: SOIIAI ^!CH2J 4^i!Sg01l CHE^fe gEl?H:6M dH^EI ^ijSjog a^SF^ mEm±^ S^A! 

— o • 

16 

7S 10*^ im \m S Olhi tJOfl 2iDIAI> 

^ICH2J 4:Ais^011 CHSo^^ gEI^Hiii^ ds^Ei ^d^S^ 71X15?. 
17 

7|XR£g^E1 ^4^2J Olg^M CHtB gag ^^0^^ ^EI?H^ a^A!:iig(>ilAi£| ^EIJH^M 

2^&S(H1 SiOIAI, 

7W^S mBBW::^^ Oie^0ilA12J 4^>y^^EHM SUEiSUl, HUEi §2^1 ^l^e^M 01 

4iA|^EHCHl S^g^^e Sg^fOl ^E|9H:^tS ^d^l-^ ^EI?H±^ . 

^^»^ 18 

7IXR^M¥E1 ^4^°1 Ojg^ CHoH sag SEI?H:^^ g^Al^gOUAiSJ ^Em^E 

S^g^BM SiOIAi. 

OIS^S ^EI9H:fi^ >i!SCHIAi Si^M 2#of^ S^Oil Ji^R=? ^:^m ^IXROII ^<yeO, 

71AR^ OI^^H^^Ei £EH^f^ uhM 7I^S SttM e»£1IU 73*^^«# SSUl, ^»-7l T^I^T^SM Ahg§} 

01 ^EI5H::^iM dsM M^t\^ mEm±E. S^^^S. 

19 

S^W^M SiOlA-l. 

7ixR^ oi^^ss^Ei^i xH^fi^ 4^d3h3, s^i^^M as^^m xB^a^iHi 

3 17t^ ISS^Oil aOiAI. 

^71 sgti^ ^^^^^21 LHgs erEiiu xtt^^g, ntm^^''-^. s^^^s^s, 

SEI^H^M S^^g. 

7IX|^£S^E1 ^4^2J Oig^M mi ^d^t^ ^E|?H^ S^AI^BDJAiSJ gEj^Hi^iM 

S^&SOil 2lOIAi. 

§^^22 

M Z\%m 2101 Ai, 

fe^7l OlS^s >iA! ^EI5H:irM >JS:21 5^^^ satL^ 3^. 4^a|S^0I ifcgxIMQ ?>'2:e^ 2iOI3 
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^dsi'oi ±§xiaQ ^ HUM ^'y\ :^i^tL^ xi^^r^ tii-^m ^dtf^ ^ei?h^^ s^g- 

§EI?H:iiM ilsej UIM nil2! s^^, c^^ £lgSS^^2| ^SAIOil S017:i^ §§ dIM 

X-il 17*^ IHXl M 21^^ S Oib: tl t^M SiCHAi. 

71AR0I Xa^^ §E|9H^M dsiM UH, HUH 01^ AHSOl ^^ol~ gE19H±M ilHl 

mm ^il2J CH^^HS tie ofLFSJ Ol^^l^ 4^:71 :?|XR]IFSH saiquqk ;||go| ^^g 

M ITtr LHXI 31 24&^ S OI!:i *^ %m SiOiAI. 

oii^s 4^A!$^^ ^Em^^ ti^mM 2.mm sma s^oa xh^r? 6!:£S ^ixrou ^aum, 
H ^ aoi mEm±E ^^m ^^t} s^chi oi m xii^ei^ g^gae st^shs ^ei^h^m iis 
Oil cHoB mx\ Sr^n, 

^^^26 

01^^^ ^EI?H:^:M dsOilAi S^t^ S^Oil :7|XI^(HI 

^'lAR^ ^^71 ^EI?H^^ Oie^CHiA12J :<i':y^''EHl eUEIoffi. SUEI 12K)il 7l^5fO! 01 

^^21 a^^^^l BSera ^EI?H^M dsM ^^oh^ ^EI?H^^ 2I^AI^@I. 

27 

:7m^^^Ei ois^M ^gsj gas seijh^m s^Ai^^rgw aoiAi, 

oig^^ §£i?H^^ dHOiiAi s^oii iH^fi^ :?ixROii ^^mn. 

ym^^ ois^^^^Ei £EH^fe aKHi 712.^ tm eitiiUHi Ait^f^^M g^m, 7.\%m^m A^§ 

era ^EI9H:i:g M^\~ SE|9H:fiE 3^AI±g. 

^^>^28 

:?iAR£S^Ei ^4^2j OI^^Di! CHoli ^S'BJ ^EI^H^M 2!^A|>ig(Hi SiDlAi, 

:?iAR^ oi§^^g¥Eiei M^2^=?- t^±m ^m^^. JJn^R^m mst^^ ^ei?h^m ti^m m 

SEI^H^M 2^AI^. 

:?lARS5^Ei ^4^211 OI^^Dil CH^fi g^l ^>ii5l-e §E|?H^e g^.'vl^^WAiSI 0!§^(H1 2£ 
OfAl, 

lEI?H::i:M ij^BJ gg^f go^ a^:?) ^AlgS'OI igXl^D SiOIS XH^fi^ ^ 

s^Hti- aoi 0^3 TJn^R^ ti^m i^isjsm, ^^:7i 4^ds§0! ±^2\ ?f3:si- as qhchi 

M 2mm SiCHAI, 

mEm±E ^^^y ^ei^h^^e ^h^f ^^^^^^ hkcir). 

gEl?H:i:iM iiiHSJ 01^ uH?:! £g§g^2°l ^SAICHI SOITH^ gg tilM 
31 

IPIXR^^Ei OI€^(HI mm gMM 1E|?H^M S^AI^gOflAiej OlS^Oi! Si 
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^i^t^^^E\3w±^ dscHiAi s.^m ^mt} ^^oii iwsi^ iJHM 71X1^0(1 ^{^dm. n w 2.m ^ 

^l-T^I Sr^H, gEI?H±M dHMAi S^l Ss^OT ^i«2J Ai^g ^ai 

CHAI, 

mE\9^^m ^-ss^ om^mAi^ ^^^^mm ^UEm^ ^buk 

2LIE1 mwi :?i^tK)i oi§^^ ^^fe^EHon ^ssioi mEm±:^ 

OIAI, 

:7i:^RHS¥Ei oig^cHi Qioii sag -ifiyoF^ §ei?h^e si^Ai^siHiAiy :?i7:rihi Si 

OiAl. 

Oie^^S¥E12J imo.^ d2:g 4=^^^, S^a^A'm &St\Q\ X8^S-;i(HI CHgof- SEI?H:^M 
^33^ a^S-^Sl LH^s o^^lL^ Xltf^^. ^5^^^. S^£> srAj^2&>^, SPgg^E, 

^22Fms! :?I7:r. 

jm^ mEm±^ ^^^^ nim oi^ absoi ^doi-^ mmm±^ iisg ^i^^^ tiHOii ^ 
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